Modulation of rat calbindin-D28 gene expression by 1,25-dihydroxyvitamin D3 and dietary alteration.
We have used a specific cDNA to the mammalian 28,000 Mr vitamin D-dependent calcium binding protein (calbindin-D28k) to study the regulation of the expression of this mRNA in rat kidney and brain. The effects of 1,25-dihydroxyvitamin D3 (1,25-(OH)2D3) and dietary alteration on genomic expression were characterized by both Northern and slot blot analysis. Administration of 1,25-(OH)2D3 for 7 days (25 ng/day) to vitamin D-deficient rats resulted in a marked increase in renal calbindin-DmRNA, renal calbindin, and serum calcium. When vitamin D-deficient rats were supplemented for 10 days with calcium (3% calcium gluconate in the water, 2% calcium in the diet) serum calcium levels were similar to the levels observed in the 1,25-(OH)2D3-treated rats. However, in the calcium-supplemented rats the levels of renal calbindin and renal calbindin mRNA were similar to the levels observed in the vitamin D-deficient rats, suggesting that calcium alone without vitamin D does not regulate renal calbindin gene expression in vivo. In dietary alteration studies in vitamin D-replete rats, renal calbindin protein and mRNA increased 2.5-fold in rats fed diets low in phosphate providing evidence that in the rat the nutritional induction of calbindin is accompanied by a corresponding alteration in the concentration of its specific mRNA. Under low dietary calcium conditions, the levels of renal calbindin protein and mRNA were similar to the levels observed in control rats, although 1,25-(OH)2D3 serum levels were markedly elevated, suggesting that factors in addition to 1,25-(OH)2D3 can modulate renal calbindin gene expression.(ABSTRACT TRUNCATED AT 250 WORDS)